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Description 

The invention relates to an air passage changeover device according to the preamble of claim 1 . 
Such a changeover device is known from JP-A-1 -85809, wherein a flexible film member made of polyethylene 
5 group resin is disposed in a casing and can be moved by gears. By moving this flexible film member blow-off ports can 
be opened and closed. 

A similar device is known from JP-A-63- 18051 2, wherein a movable film duct is provided capable of opening a plu- 
rality of blowing-out ports selectively at the downstream side of a heater or the like within a ventilation duct. 

Japanese Unexamined Patent Publication (Kokai) No. 141 1 16-1989 discloses a film damper that is operated in the 
10 following manner: a flexible screen, for example, made of a polyethylene film, is slid along each outlet in an air condi- 
tioner case; and the air volume blown out from the outlet is individually controlled by the amount of overlap of the outlet 
and a draft hole formed in a predetermined position on the polyethylene film. 

However, according to the results of various investigations, the following has been found: the screen of a resin film 
adopted to the aforementioned conventional film damper device satisfies the requirements of tensile strength, air flow 
15 sealing property and flexibility, however, it is not practically sufficient from the viewpoint of tear strength. 

That is, in order to prevent air leakage, the screen used for the air passage changeover device must be slid along 
the inner wall surface of the case over all the circumference of each outlet. Also, the screen is curved along drive and 
guide rollers, the diameter of which is relatively small. Therefore, stress is locally concentrated on the screen, so that a 
screen made of a resin film is torn. Accordingly, the screen cannot be put into practical use because its tear strength is 
20 insufficient. 

In order to solve the problems, the inventors investigated various materials for the screen. 

First, the inventors investigated rubber and f iber reinforced rubber because these can stand bending stress applied 
by the drive and guide rollers and, further, they are flexible. However, they are susceptible to deformation. Also, when 
the position and profile of the draft hole are varied, it is difficult to accurately carry out damper functions such as control 
25 of an air volume and changeover of an air flow direction. Moreover, their moisture and heat resistant properties are not 
good. 

Although a metallic sheet has a large number of advantages, its flexibility is not good. In particular, it is difficult to 
curve the metallic sheet along a guide roller of a small diameter and to wind it around a drive roller of a small diameter, 
and the metallic sheet is susceptible to plastic deformation. 

30 Flexibility and tear strength of fabrics are sufficiently high. However, in the case of fabrics of usual thickness, the air 
flow sealing property is not sufficient, and the surface of fabrics becomes rough when they are slid. Further, noises are 
caused by the uneven surface of fabrics, and the screen of fabrics cannot be smoothly driven since the frictional coef- 
ficient is higher than that of a resin film. Furthermore, a permanent elongation referred to as an initial elongation of fab- 
rics is about 2%. Therefore, the position of a draft hole is changed by the elongation. Accordingly, it is difficult to carry 

35 out accurate air flow control. 

SUMMARY OF THE INVENTION 

The present invention has been achieved to solve the aforementioned problems. It is a primary object of the present 
40 invention to provide an air passage changeover device including a screen of excellent performance. 
This object is achieved by the features in the characterizing part of claim 1 . 

An example of the screen of the air passage changeover device of the invention comprises the structure, wherein 
the screen is made of a low frictional flexible material of high tensile strength having a high air sealing property, and is 
also made of a flexible material of high tear strength. 

45 That is, the present invention is directed to solving the problems of a conventional film damper mainly composed of 
a film that is used for a screen having a predetermined draft hole for adjusting an air flow in an air passage. The screen 
of the present invention is a layer composed of at least 2 kinds of members having different characteristics, for example, 
a film layer provided on at least one side of a cloth layer, or a resin material coated on one side of the cloth layer. That 
is, 2 different kinds of layers are provided such as a film layer and a fabric layer, or a resin coated layer and a fabric layer. 

so When the 2 kinds of layers are provided with different characteristics, the conventional problems are completely solved. 
For example, a material of high strength is used for the first layer so that the strength of the first layer can be 
increased, and a material of low friction is used for the second layer so that the friction of the second layer can be low- 
ered. 

Since the screen of the present invention is structured in the manner described above, the screen can satisfy at 
55 least one of the required characteristics of high tensile strength, high tear strength, flexibility, low frictional property, and 
air sealing property. Therefore, even when the screen is conveyed and curved along drive and guide rollers provided in 
the damper section, and even when stress is concentrated on a specific portion on the screen, there is no possibility of 
the screen being torn. Further, the strength of the screen is high, so that it becomes possible to apply a relatively high 
tension onto the screen and to intimately contact it with the inner surface of the damper so as to slide thereon. There- 
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fore, the screen is provided with a sufficient air sealing property, and its durability is high even when it is used over a 
long period of time. 

BRIEF EXPLANATION OF THE DRAWINGS 

5 

Fig. 1 is a sectional schematic illustration of an air conditioner for vehicle use to which the air passage changeover 
device of the present invention is applied; 

Fig. 2 is a partial sectional view of the screen of Embodiment 1 in which the device shown in Fig. 1 is used; 

Fig. 3 is a partial sectional view of the screen of Embodiment 2 in which the device shown in Fig. 1 is used; 
io Fig. 4 is a partial sectional view of the screen of Embodiment 3 in which the device shown in Fig. 1 is used; 

Fig. 5 is a partial sectional view of the screen of Embodiment 4 in which the device shown in Fig. 1 is used; 

Fig. 6 is a partial sectional view of the screen of Embodiment 5 in which the device shown in Fig. 1 is used; 

Fig. 7 is a partial sectional view of the screen of Embodiment 6 in which the device shown in Fig. 1 is used; 

Fig. 8 is a partial sectional view of a screen used as a comparative example; 
15 Fig. 9 is a schematic illustration showing a manufacturing process of the screen of Embodiment 1 ; 

Fig. 10 is a partial sectional view of the screen of Embodiment 1 in which the device shown in Fig. 1 is used; 

Fig. 1 1 is a partial sectional view of the screen of Embodiment 7 in which the device shown in Fig. 1 is used; 

Fig. 12 is a partial sectional view of the screen of Embodiment 8 in which the device shown in Fig. 1 is used; and 

Fig. 1 3 is a sectional view showing the essential structure of the screen of the present invention. 

20 

DETAILED EXPLANATION OF THE PREFERRED EMBODIMENT 

With reference to the attached drawings, an embodiment of the air passage changeover device of the present 
invention will be explained in detail as follows. 
25 First, Fig. 1 shows an example of the air conditioner for a vehicle to which the air passage changeover device of the 
present invention is applied. 

This air conditioner includes a fan (referred to as a blowing means in the present invention) 1 1 , and an air condi- 
tioner case (referred to as an air passage in the present invention) 1 in which an evaporator 12 for air cooling and a 
heater 13 for air heating are provided. The air conditioner case 1 includes: drive rollers 21 to 24 for winding a screen; a 
30 guide plate d; guide rollers 31 to 35 for guiding the screen; a f irst screen 41 , both ends of which are secured to the drive 
rollers 21 and 22, whereby the first screen 41 is used to change an air blowing direction; and a second screen (air mix- 
ing damper) 42, both ends of which are secured to the drive rollers 23 and 24, whereby the second screen 42 is used 
to adjust the amount of air passing through the heater 13. 

Motors are provided in the drive rollers 21 to 24, and both ends of the drive rollers are supported by the inner wail 
35 of the case 1 , and when the motors are energized, the drive rollers are rotated to wind up the screens 41 and 42. The 
outside diameters of the drive rollers 21 to 24 are not more than 20 mm. 

The guide rollers 31 to 35 are provided to change the travelling directions of the screens 41 and 42. 

The screen 41 is a film damper for changing over the direction of the air flow among a foot outlet a, defroster outlet 
b and face outlet c that are not shown in the drawing. A draft hole (not shown), the profile of which is a long hole, is 
40 formed in an appropriate position on the screen 41 , so that the direction of the air flow can be changed when the screen 
41 is slid and the draft hole is displaced. That is, a foot opening a, defroster opening b and face opening c (these open- 
ings are not shown), that are communicated with the foot outlet a, defroster outlet b and face outlet c, are provided in 
the air conditioner case 1 , and the amount of the airflow to each opening is controlled by the draft hole provided on the 
screen 41 . 

45 Fig. 10 is an enlarged sectional view showing the foot outlet 45 and its peripheral portion. A sliding edge 46 is pro- 
truded inside from the air-conditioner case 1 and encircles the foot outlet 45. The screen 41 slides in a sliding direction 
X on the top of this sliding edge 46. When the draft hole 47 of the screen 41 is communicated with the foot opening 45, 
conditioned air is blown out into the foot outlet not shown. 

The structure of the screen 42 is the same as that of the screen 41. The screen 42 is provided in such a manner 

so that it covers a grid-shaped frame 13a encircling the heater 13. When the screen 42 is slid, the ratio of the amount of 
air passing through the heater 13 to that not passing through the heater 13 is controlled. The screen 42 also slides on 
the grid-shaped frame 13a. 

The structure of the screen used for the aforementioned air passage changeover device will be explained in detail 
as follows. 

55 As shown in Rg. 13, the screen 100 used in the air passage changeover device of the present invention includes 
layers composed of at least two kinds of members of different characteristics, that is, the first layer 110 and the second 
layer 120. When at least two kinds of different members are joined in the manner described above, the screen can sat- 
isfy at least one of the required characteristics of high tensile strength, high tear strength, flexibility, low frictional prop- 
erty, and air sealing property. Preferably, the outermost surface, for example, the surface coming into contact with the 
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drive or guide rollers provided in the air passage of the air passage changeover device, is provided with a low frictional 
property. 

More specifically, the screen includes the first layer 1 10 made of flexible high strength material having high tensile 
and tear strength, and the second layer 1 20 made of flexible low frictional material having an air sealing property. 
5 Another example of the screen 100 of the present invention includes the first layer 110 made of flexible high 

strength material having high tensile strength, low frictional property and air sealing property, and the second layer 1 20 
made of flexible high tear strength material. 

For example, the following materials are used for the high strength member of the screen of the present invention: 
the cloth composed of a large number of fibers, includes a woven fabric, a knitting fabric and a nonwoven fabric. Also, 
10 for example, the following materials are used for the low frictional member of the screen of the present invention: a film- 
like member composed of high polymer material, and a resin coated layer impregnated into at least one surface of the 
cloth layer composed in the manner described above. 

The low frictional layer itself may be made of resin of high polymer material having a low frictional property. Alter- 
natively, only the surface of the layer, which comes into contact with the drive and guide rollers, may be coated with low 
is frictional resin. 

For example, the high tensile strength member of the screen of the present invention may be composed of a resin 
film layer. The tear strength member of the screen of the present invention may be composed of the aforementioned 
cloth layer, and further the tear strength member may be composed of a cloth layer, at least one surface of which is 
coated with the resin film. 

20 The screen in the preferred embodiment of the present invention includes the resin film layer, the cloth layer 
adhered onto one surface of the resin film layer, and the resin coated layer impregnated onto the surface of the cloth 
layer. 

Also, the screen in the preferred embodiment of the present invention includes the resin film layer, the cloth layers 
adhered onto both surfaces of the resin film layer, and the resin coated layers impregnated onto the surfaces of both 
25 cloth layers. 

Also, the screen in the preferred embodiment of the present invention includes the cloth layer and the resin film lay- 
ers coated on both surfaces of the cloth layer. 

In the preferred embodiment of the present invention, it is preferable that the cloth layer is composed of knitting 
including a plurality of warps disposed in the sliding direction, and a plurality of wefts disposed perpendicular to the 
30 warps, wherein the warps and wefts are crossed with each other. 

In the case where fabrics are used for the cloth layer in the aforementioned preferred embodiment of the present 
invention, it is preferable that the plurality of warps disposed in the sliding direction and the plurality of wefts disposed 
diagonally with regard to the warps are crossed with each other. 

In the preferred embodiment of the present invention, the surface of the screen is preferably provided with a disin- 
35 feet ant. 

Examples of usable resins for the resin film layer of the present invention are as follows: PPS (polyphenylene 
sulfide), PET (polyethylene terephthalate), PEN (polyethylene naphthalate), PEI (polyether imido), PI (polyimido), PES 
(polyether sulfone), PEEK (polyether etherketon), PSF (polysulfone), PC (polycarbonate), PVC (polyvinyl chloride), and 
PS (polysulfone). The resin film layer can be extended in the winding direction. The thickness of the resin film layer is 
40 preferably 20 to 150fim, and more preferably 38 to 75jxm. In the case where the resin film layer is thinner than 20pm, 
disadvantages such as lack of tensile strength and increase in creep are caused. On the other hand, in the case where 
the resin film layer is thicker than 150jim, disadvantages such as a deterioration of flexibility and an increase in required 
handling force are caused. 

The cloth layer can be composed in the following manner: the filaments of nylon fibers, PET fibers, PPS fibers, m- 
45 aramid fibers, p-aramid fibers, novoloid fibers, PTFE ftoers, glass fibers, carbon fibers, and boron fibers are woven; or 
they are formed into nonwoven fabrics by a well known method. The thickness of the cloth layer is preferably 50 to 
200pm, and more preferably 50 to 80pm. In the case where the cloth layer is thinner than 50|im, a disadvantage is 
caused in which the tear strength is lowered. On the other hand, in the case where the cloth layer is thicker than 120pm, 
it becomes difficult to curve the cloth layer, so that the required handling force is increased. The cloth layer can be 
so formed in such a manner that single long fibers (monofilaments) are directly woven. Alternatively, the cloth layer may 
be formed in such a manner that the twisting of long or short fibers is woven. The denier of twisting may be 20 to 70. 

In order to improve the anticurling property, it is effective that the thickness and material of the cloth layer provided 
on one side are the same as those of the cloth layer provided on the other side. However, thickness fluctuation of about 
20% can be allowed for practical use. The weaving method, knitting method, nonwoven fabric manufacturing method, 
55 material and thickness of the cloth layer on one side may be different from those of the cloth layer on the other side. 
However, it is important to prevent the entire screen from curling. 

When the resin film layer and the cloth layer are adhered to each other, an adhesive of epoxy, urethane and epoxy 
of denatured NBR and denatured silicon may be adopted. The thickness of the adhesive is preferably 1 to 20pm, or 5 
to SOg/m 2 . The resin film layer and the cloth layer can be directly adhered by means of high frequency welding without 
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using an adhesive. 

Silicon resin, acrylic resin, fluorocarbon resin and their mixture, the frictional coefficients of which are lew, can be 
adopted to the resin coat layer. The thickness of the resin coat layer is 1 to 20^m, or 5 to 30g/m 2 . 

According to this device, when the drive roller is rotated, the screen is slid in the air passage, and the travelling 
5 direction of the screen is changed by the guide rollers, and the position of the draft hole is shifted so that the air passage 
can be changed over. In this case, the changeover of the air passage includes the change of an air flow direction and 
that of an airflow volume. 

The screen of the present invention is composed in such a manner that the resin coat layer is impregnated into the 
cloth layer. According to the results of an experiment, the cloth layer is provided with excellent tear strength and bending 

10 properties (that is, excellent flexibility). Further, the cloth layer is provided with tensile strength that can be put into prac- 
tical use. The resin coat layer improves the inferior unpractical air sealing property (air penetration preventing property) 
and surface friction property of the cloth layer, and further prevents the nap from being raised on the surface of the cloth 
layer when the screen is slid. 

According to the present invention, the cloth layer is coated with the resin film layer. 

15 According to an experiment, the cloth layer is provided with excellent tear strength and bending characteristics (that 
is, flexibility), and further the cloth layer makes up for the inferior unpractical tear strength of the resin film layer. The 
resin film layer makes up for the inferior unpractical air sealing property (air penetration preventing property) and sur- 
face friction property of the cloth layer, and further prevents the nap from being raised on the surface of the cloth layer 
when the screen is slid. Further, the resin film layer makes up the tensile strength of the cloth layer that is slightly insuf- 

20 ficient. 

As explained above, since the screen of the device of the present invention is composed of the cloth layer into 
which the resin coat layer is impregnated, the cloth layer and the resin coat layer can realize a practical screen in coop- 
eration with each other which provides practical mechanical properties (flexibility, tensile strength, tear strength and low 
frictional coefficient), nap rising prevention property, and air sealing property (air penetration preventing property). 

25 In another device of the present invention, the screen is composed of the cloth layer coated with the resin film layer. 
Therefore, the cloth layer and the resin film layer can realize a practical screen in cooperation with each other which 
provides practical mechanical properties (flexibility, tensile strength, tear strength and low frictional coefficient), nap ris- 
ing prevention property, and air sealing property (air penetration preventing property), and in which the tensile strength 
and an anti-elongation property of the cloth layer can be further improved. 

30 An example of the screen used for the present invention will be explained as follows. 

[Embodiment 1] 

The screen of Embodiment 1 is shown in Fig. 2. 
35 This screen 100 includes the resin film layer 5 corresponding to the first layer 110, the cloth layers 7 of the same 
thickness corresponding to the second layer 120 that are individually adhered onto both surfaces of the resin film layer 
5, and the resin coat layers 8 provided on the surfaces of the cloth layers 7. 

The resin film layer 5 was composed of a PPS resin layer of 50jim thick extended in the winding direction. The 
adhesive layer 6 was composed of an epoxy (denatured NBR) adhesive layer of 5jim thick. The cloth layer 7 was com- 
40 posed of a 6, 6 nylon layer of various thickness. The resin coat layer 8 was composed of a silicon compound coated 
with a solvent at the ratio of 1 2 g/m 2 (in a dry condition). 

In Embodiment 1 , three kinds of samples (the first, second and third examples) were made and tested. The com- 
position of each sample is shown in Table 1 . In each sample, fabrics were used for the cloth layer. 

In the first example, the cloth layer 7 was directly woven from monofilaments of 20 deniers so that the cloth layer 7 
45 of 50 nm thick was made. 

In the second example, the cloth layer 7 was made in such a manner that the twisting of 30 deniers was woven into 
the cloth layer of 80 jam thick. 

In the third example, the cloth layer 7 was made in such a manner that the twisting of 70 deniers was woven into 
the cloth layer of ^20\^J^^^ thick. 

50 

[Embodiment 2] 

The screen of Embodiment 2 is shown in Fig. 3. 

As shown in Table 1 , two kinds of samples (the first and second examples) were made for Embodiment 2. Fabrics 
55 were used for the cloth layers. 

This screen 100 includes the resin film layer 5 corresponding to the first layer 110, and the cloth layer 7 correspond- 
ing to the second layer 120 that was adhered onto one surface of the resin film layer 5 with the adhesive layer 6. 

The materials of the resin film layer 5 and cloth layer 7 were the same as those of the first, second and third exam- 
ples of Embodiment 1 . The cloth layer 7 of the f irst example in Embodiment 2 was the same as that of the second exam- 
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20 


pie in Embodiment 1 , and the cloth layer 7 of the second example in Embodiment 2 was the same as that of the third 
example in Embodiment 1 . 

[Embodiment 3] 

The screen of Embodiment 3 is shown in Fig. 4. 

This screen 100 indudes the resin film layer 5, the cloth layer 7 adhered onto one surface of the resin film layer 5 
with the adhesive layer 6, and the resin coat layer 8 impregnated onto the surface of the cloth layer 7. 

Except for the silicon coat later 8, the composition and thickness were the same as those of Embodiment 3. 

[Embodiment 4] 


The screen of Embodiment 4 is shown in Fig. 5. 

This screen 100 includes the cloth layer 7, and the resin film layers 5 adhered onto both surfaces of the cloth layer 
15 7 with the adhesive layers 6. 

The materials of the resin film layer 5 and cloth layer 7 were the same as those of the first, second and third exam- 
ples in Embodiment 1. The thickness of the resin film layer 5 was 25^m. The cloth layer 7 was the same as that of the 
third example in Embodiment 1 . 

The composition and thickness of the adhesive and resin coat layers were the same in each embodiment. 


[Embodiment 5] 


The screen of Embodiment 5 is shown in Fig. 6. 

This screen 100 includes the cloth layer 7, and the resin coat layers 8 impregnated onto both surfaces of the cloth 
25 layer 7. 

Aromatic amide fibers (the brand name: Kepler) of 200 to 15000 deniers (about 1000 deniers in this embodiment) 
were used for the material of doth layer 7. The thickness of the cloth layer 7 was 220 nm. Silicon ■ acrylic • fluorine emul- 
sion (the brand name: Sharinu E manufactured by Shinetsu Kagaku Co.) was impregnated onto the doth layer 7 so as 
to form the resin coat layer 8. 

30 Using the test pieces of the aforementioned screens, the tensile strength, tear strength, coefficient of dynamic fric- 

tion, shear stress on the contact surface with the roller, and curling amount were investigated. The results are shown in 
Table 1 . 
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A partial sectional view of the screen tested as a comparative example is shown in Fig. 8. This screen is composed 
of only the resin film layer 5. 

Resins of PPS, PET. PEN, PEI, PI and PES were adopted to the material, and the thickness of each resin film layer 
was 50 ^m. The experimental results are shown in Table 2. 
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Table 2 
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PPS Polyphe- 
nylene 
sulfide 

PET Polyethyl- 
ene 
terephthalate 

PEN Poly- 
ethylene 
naphthalate 

PEI Polyether 
imido 

PI 

Polyimido 

PES Polyether 
sulfone 


Thickness 
(fxm) 

50 

50 

50 

50 

50 

50 

10 

Tensile (N) 

strength 

[kgi/mm 2 ] 

101,92 [10.4] 

78,4 [8.0] 

137,2 [14.0] 

105,8 [10.8] 

20,6 [2.1] 

74,5 [7.06] 

15 

(5% Elon-, 
gation) (N) 
[kgf/mm 2 ] 

5,1 [0.52] 

3,92 [0.40] 

6,86 [0.70] 

5,29 [0.54] 

1,08 [0.11] 

3,72 [0.38] 


Tear (N) 

strength 

[kgf/mm] 

[0.03] 0,294 

[0.10] 0,98 

[0.03] 0,294 

[0.02] 0,196 

[0.01] 0,098 

[0.10] 0.98 


20 


The conditions are described as follows. 

The tensile strength test method for plastic films and sheets according to JIS K7127 (1989) was applied to the ten- 
25 sile strength test, and the profile of the test piece was No. 5 dumbbell-shape of JIS K7127, and the testing speed was 
50 mm/min. 

The tear test method for ethylene • vinyl acetate resin film for agricultural use of JIS K6783 (1984) was applied to 
the tear test. The profile of the tear test piece according to JIS K6783 (JIS K6301 type R) was adopted to the test, and 
the testing speed was 50 m/min. 
30 The coefficient of dynamic friction was measured by Suzuki's Method in which PP talc was used for the counterpart 
material. 

The dumbbell type test piece of JIS K7127 was used to measure the curling amount. The test piece was left at a 
temperature of 1 50°C for 250 hours, and the rate of change of the width in the central region was found. 
The following can be understood from Tables 1 and 2. 

35 

(1) Although the tensile strength was improved a little in the first second and third examples of Embodiment 1, the 
tear strength was remarkably improved. Of course, in the case where only a resin film layer was used as shown in 
Table 2, the tear strength can be increased in proportion to the increase in its thickness. However, in order to obtain 
practical tear strength shown in the first, second and third examples of Embodiment 1 , it is necessary to increase 

40 the thickness of the screen to a value at which the screen is difficult to be curved. Therefore, it is not practical. Even 
when the thickness is reduced a little, permitting a decrease in tear strength, a very strong force is required to drive 
the screen, so that it is impractical. The aforementioned advantage can be also provided to other examples. 

Strong tension is applied to the screen 41 , so that the resin film layer 5 is used in an elongated condition. Since 
it is preferable to restrict the elongation of the resin film layer 5 within its elastic deformation range, the tensile 

45 strength was compared under the condition of 5% elongation. 

(2) In the case of the first, second and third examples in Embodiment 1, the increase in drive force and noise 
caused by the lamination of the cloth layer 7 was avoided when the resin coat layer 8 was impregnated into the cloth 
layer 7. The frictional resistance of the screen 41 was reduced to half, and the drive force and sliding noise were 
remarkably reduced in accordance with the reduction of the frictional resistance. The aforementioned advantages 

so can be also provided to other examples. 

(3) It was found that the tear strength of the first, second and third examples in Embodiment 1 was superior to that 
of the third example in Embodiment 2. The reason is assumed that the cloth layer 7 provided on both sides of the 
resin film layer 5 prevented the resin film layer 5 from being torn. 

(4) Wrinkles, curling and bucWing were hardly caused in the process of bending of the first, second and third exam- 
55 pies in Embodiment 1 compared with the examples in Embodiments 2, 3 and 4. In Embodiments 2 and 3, in the 

case where the screen was curved while the resin f flm layer 71 was set inside, the resin film layer 71 was not able 
to bear the aforementioned shearing stress, so that wrinkles were caused. It was found that curl was caused in the 
second example of Embodiment 2. In the example 4, in the case where the screen was curved while the resin film 
layer 71 was set inside, the resin film layer 71 was not able to bear the aforementioned shearing stress, so that 


8 


EP 0 545 320 B1 


budding was caused. In the cases of the first, second and third examples of Embodiment 1 , even when the screen 
is curved in either direction, the resin film layer 5 is contacted with the rollers through the cloth layer 7, so that a 
portion of the compression stress is held by the cloth layer 7 disposed inside. Therefore, wrinkles and buckling are 
hardly caused in the resin film layer 5. As a result, the travelling direction of the screen can be changed by the roller 

s of a small diameter, and also the screen can be wound around the roller of a small diameter. 

(5) In Embodiment 5, relatively excellent tensile and tear strength could be obtained without using the resin film 
layer 5. However, it was found that the following problems were caused as compared with Embodiments 1 to 4. 
First, the screen is expensive since high strength fibers are used. Further, since it is difficult to maintain the thick- 
ness of the cloth to not more than 200^im, the film layer 5 is hard to laminate. The screen composed of a cloth layer 

10 simply coated with resin has a problem in which the ends of f ibers tend to be ripped when the screen is slid or given 
tension. Concerning this problem, Embodiments 1 to 4 were remarkably superior. In Embodiment 5, a screen in 
which the material of the cloth was changed to nylon was tested, however, the tensile strength and elongation of 
the screen were far inferior to those of Kepler. 

is [Variation 1] 

In the aforementioned embodiments, when the resin film layer 5 is composed of a film extended in the winding 
direction, the anti -elongation property of the film is excellent although the anti-tear property is inferior. On the other 
hand, although the anti-elongation property of the cloth layer is inferior, its anti-tear property is excellent. Therefore, 
20 when both are joined, a screen in which the anti-elongation and anti-tear properties are excellent can be provided. 

[Variation 2] 

When a disinfectant is mixed in or coated on the resin film layer 5 or the resin coated layer 8 in the above embodi- 
es ments or variation, propagation of mold and bacteria on the surface of the resin film layer 5 or the resin coat layer 8 can 
be avoided. 

For example, a disinfectant such as TBZ (tiazolebenzimidazole), PCMX (p-chloro-m-xylenol) and ZPT (zinc- 
pyrithion) is mixed into the silicon resin emulsion for resin coat layer 8 at a concentration of 100 to 2000 ppm. 

Next, with reference to Fig. 9, the manufacturing process of the screen 100 in Embodiment 1 will be explained as 

30 fdlOWS. 

First, in step P, both surfaces of a PPS fUm used as the resin film layer 5 are made roughe by means of corona dis- 
charge or plasma dischaged from an electrode f, and coated with the adhesive 6, and the cloth layers 7 are adhered on 
the surfaces and transferred with rollers g, in step Q. Then, a silicon coating agent is sprayed in step R, and layers are 
dried by heating in step S. Alternatively, the layers are dipped into a silicon resin solution in step T, and then they are 
35 dried in step U, so as to form the resin coat layer 8. 

In the case of the screen in the aforementioned Embodiment 1, the resin film layer 5 exhibits excellent tensile 
strength, bending strength and anti-creep property. At the same time, the resin film layer 5 inhibits the elastic deforma- 
tion and plastic deformation (initial elongation) of the cloth layer 7, which are the weak points of the cloth layer 7. Also, 
the cloth layer 7 makes up for the tear strength of the resin film layer 5, which is the weak point of the resin film layer 5. 
40 The resin coat layer 8 makes up for the anti-abrasion property and the low frictional property of the cloth layer 7, which 
are the weak points of the cloth layer 7. Further, since each layer is provided with flexibility and an air sealing property, 
the entire screen satisfies the required characteristics. 

Further, since the layers are disposed symmetrically in Embodiment 1, the curl of the screen, that is, permanent 
bending deformation can be greatly reduced as compared with a case in which the cloth layer 7 and the resin film layer 
45 5 are simply laminated. That is, in the case where the cloth layer 7 and the resin film layer 5 are simply laminated, curl 
is caused and the screen surface is made convex on the side of the resin film layer 5 due to the difference between the 
moisture absorption swelling characteristics of the cloth layer 7 and that of the resin film layer 5. As a result, the position 
of the draft hole is displaced, so that the damper characteristics are changed, and the leakage of air is caused, and fur- 
ther the drive force and sliding noise are increased. These problems can be solved when the cloth layers 7 are lami- 
50 nated on both skies of the resin film layer 5 as shown in Embodiment 1 . 

Further, in the case of the screen in Embodiment 1 , plastic deformation (buckling and wrinkles) of the resin film 
layer 5 with respect to bending can be inhibited as compared with a case in which the cloth layer 7 and the resin film 
layer 5 are simply laminated. 

Other embodiments will be explained as follows. 
55 With reference to Fig. 7, the screen 100 of Embodiment 6 is explained. 

This screen 100 is structured in the following manner: the cloth layers 7 are respectively adhered onto both sur- 
faces of the resin film layer 5 with the adhesive layers 6; and the resin film layers 5 are respectively adhered onto the 
surfaces of both cloth layers 7 with the adhesive layers 6. The thickness of the entire screen is preferably 0. 1 to 0.5 mm. 
When the central resin film layer 5 is formed of an extended film and the resin film layers 5 on both sides are formed 
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of an unextended film in this embodiment, the screen is softer than a screen in which an extended film having an anti- 
curl property and low friction property is used, so that its anti-bucWing property can be improved. The aforementioned 
effects can be provided to not only this embodiment but also Embodiment 1 . With reference to Fig. 1 1 , the screen 100 
of Embodiment 7 will be explained as follows. 
5 Fig. 1 1 is an enlarged sectional view of the peripheral portion of the foot outlet 45. This screen 100 is slid on the 

top surface of the sliding edge 46 protruded inside encircling the foot outlet 45 of the air conditioner case 1 . 

This screen 100 is structured in the manner shown in Embodiment 1 . The cloth layers 7 are respectively adhered 
onto both surfaces of the resin film layer 5. The resin coat layers not shown, the thickness of which is 1 0 jam, are impreg- 
nated onto the surfaces of the cloth layers 7. 
w In the cloth layer 7, the warps 71 extended in the longitudinal direction are thick (50 deniers in this case), and the 
wefts 72 are thin (20 deniers in this case). 

Since the wefts 72 are thinner than the warps 71 , the surface of the screen 41 becomes more smooth, so that the 
sliding resistance and sliding noise can be reduced. Since the warps 71 are thick, the tensile strength of the cloth layer 
7 can be maintained high. 

15 Even when the resin coat layer 8 is impregnated into the cloth layer 7, some of the irregularities caused by the 

warps and wefts remain on the surface in the case where the coating thickness is small. Of course, this embodiment 
can be adopted in the case where the resin coat layer 8 is not impregnated. 

With reference to Fig. 12, the screen 100 of Embodiment 8 will be explained as follows. 
Fig. 1 2 shows the screen 1 00 that slides on a portion of the surface of the air conditioner case 1 . 
20 This screen 100 is structured in the same manner as that of Embodiment 1 . 

The cloth layer 7 (shown in Fig. 2) of the screen 100 is woven from the warps 73 and wefts 74 that are respectively 
extended in the diagonal direction, the angle of which is, for example, 45° with respect to the sliding direction X. 
This angle may be any certain angle except for a right angle. 

As a result of the foregoing, the warps 73 and wefts 74 do not run on the heater core 13 (shown in Fig. 1) and the 
25 air conditioner case 1 all together as compared with a case in which the wefts 74 are disposed perpendicular to the slid- 
ing direction, so that the screen 41 can be smoothly sJid and the drive force and noise can be reduced. Of course, only 
the warps and wefts of the cloth layer 7 sliding on the heater core 13 (shown in Fig. 1) and the air conditioner case 1 , 
are disposed diagonally in the aforementioned manner. 

The screen 100 of Embodiment 9 will be explained as follows. 
30 In this embodiment, the pitch of the wefts is set wider than that of the warps extending in the longitudinal direction 
of the cloth layer 7 of the screen 100. 

As a result of the foregoing, the sliding resistance of the screen 41 can be reduced, and the drive force and sliding 
noise can be also reduced. On the screen 41 , the tension is applied in its longitudinal direction, so that the aforemen- 
tioned pitch arrangement can be adopted. 

35 

Claims 

1. An air passage changeover device comprising: an air passage (1) to guide an air flow; an air blowing means (1 1) 
to blow air into the air passage; a drive roller (21-24, 31-35) provided in the air passage; and a screen (41 , 42) made 
40 of a flexible thin film having a draft hole through which air passes, wherein the air passage is changed over when 
the screen driven by the drive roller is moved by sliding on the members provided around the screen, the screen 
having a high tensile strength and, low friction property, characterized in that the screen comprises a cloth layer (7) 
composed of a large number of fibers, and a resin layer (5). 

45 2. The air passage changeover device according to claim 1 , wherein the resin layer is a resin film layer (5) which is 
adhered on at least one surface of the cloth layer. 

3. The air passage changeover device according to claim 1 , wherein the resin layer is a resin coat layer (8) impreg- 
nated into at least one surface of the cloth layer (7). 

50 

4. The air passage changeover device according to claim 1 , wherein the resin layer comprises a resin film layer (5) 
which is adhered on one surface of the cloth layer (7), and a resin coat layer (8) impregnated into the other surface 
of the cloth layer (7). 

55 5. The air passage changeover device according to claim 1 , wherein the resin layer is a resin film layers adhered on 
both surfaces of the cloth layer. 

6- The air passage changeover device according to claim 1, wherein the cloth layer (7) is formed with a plurality of 
warps disposed in a sliding direction and with a plurality of wefts disposed perpendicular to the warps are crossed 
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with each other, and the wefts are thinner than the warps. 

7. The air passage changeover device according to claim 1, wherein the cloth layer (7) is formed with a plurality of 
warps disposed in a sliding direction and with a plurality of wefts disposed in a direction formed at a certain angle 

5 except for a right angle to the sliding direction, and both yarns being intercrossed to each other. 

8. The air passage changeover device according to one of claims 1 to 7 and 9. wherein a disinfectant is provided onto 
the surface of the screen. 

10 Patentanspruche 

1. Luftwege-Umschaltvorrichtung, die folgendes aufweist: einen Luftweg (1) zum Fuhren eines Luftstroms; eine Luft- 
Waseinrichtung (11) zum Blasen von Luft in den Luftweg; eine Antriebswalze (21 -24, 31 -35), die im Luftweg vorge- 
sehen ist; und eine Abschirmung (41 , 42), die aus einem flexiblen dunnen Film hergestellt ist, der ein Luftzugloch 

15 aufweist, durch das Luft lauft, wobei der Luftweg umgeschaltet wird, wenn die durch die Antriebswalze angetrie- 
bene Abschirmung durch ein Gleiten auf den um die Abschirmung vorgesehenen Elementen bewegt wird, wobei 
die Abschirmung eine hohe Zugfestigkeit und eine niedrige Reibcharakteristik hat, dadurch gekennzeichnet, daB 
die Abschirmung eine aus einer groBen Anzahl von Fasern bestehende Gewebeschicht (7) und eine Kunstharz- 
schicht (5) aufweist. 

20 

2. Luftwege-Umschaltvorrichtung nach Anspruch 1 , wobei die Kunstharzschicht eine Kunstharzfilmschicht (5) ist, die 
an wenigstens einer Oberfiache der Gewebeschicht angebracht ist. 

3. Luftwege-Umschaltvorrichtung nach Anspruch 1, wobei die Kunstharzschicht a'ne Kunstharzuberzugsschicht (8) 
25 ist, die in wenigstens einer Oberfiache der Gewebeschicht (7) impragniert ist. 

4. Luftwege-Umschaltvorrichtung nach Anspruch 1 , wobei die Kunstharzschicht eine Kunstharzfilmschicht (5) auf- 
weist, die an einer Oberfiache der Gewebeschicht (7) angebracht ist, und eine Kunstharzuberzugsschicht (3), die 
in die andere Oberfiache der Gewebeschicht (7) impragniert ist. 

30 

5. Luftwege-Umschaltvorrichtung nach Anspruch 1 , wobei die Kunstharzschicht aus Kunstharzfilmschichten gebildet 
ist, die an beiden Oberflachen der Gewebeschicht angebracht sind. 

6. Luftwege-Umschaltvorrichtung nach Anspruch 1 , wobei die Gewebeschicht (7) mit einer Vielzahl von Kettfaden, die 
35 in Gleitrichtung angeordnet sind, und mit einer Vielzahl von SchuBfaden, die rechtwinWig zu den Kettfaden ange- 

ordnet sind, ausgebikiet ist, die einander uberkreuzen, wobei die SchuBfaden dunner als die Kettfaden sind. 

7. Luftwege-Umschaltvorrichtung nach Anspruch 1 , wobei die Gewebeschicht (7) mit einer Vielzahl von Kettfaden, die 
in Gleitrichtung angeordnet sind, und mit einer Vielzahl von SchuBfaden, die in einer in einem bestimmten Winkel 

40 auBer einem rechten Winkel ausgebildeten Richtung zur Gleitrichtung angeordnet sind, ausgebildet ist, wobei 
beide Game einander kreuzen. 

8. Luftwege-Umschaltvorrichtung nach einem der Anspruche 1 bis 7 und 9, wobei ein Desinfektionsmittel auf der 
Oberfiache der Abschirmung vorgesehen ist. 

45 

Revendicatlons 

1 . Dispositif de changement de conduit d'air comprenant : un conduit d'air (1) pour guider un flux d'air; un moyen de 
soufflage d'air (11) pour souffler de i'air dans le conduit d'air ; une roulette d'entraTnement (21-24,31-35) prevue 

so dans le conduit d'air ; et un ecran (41 ,42) fait d'un film mince flexible muni d'un trou au travers duquel passe Pair, 
dans lequel le conduit d'air est modif ie lorsque I'ecran, entratn6 par la roulette d'entraTnement, est deplace en cou- 
lissant sur les Elements prevus autour de I'ecran, I'ecran comportant une limite d'elastic'rte importante et une faible 
propriety de frottement, caracterisS en ce que I'ecran comporte une couche de toile (7) composee d'un grand nom- 
bre de fibres, et une couche de resine (5). 

55 

2. Dispositif de changement de conduit d'air seion la revendication 1 , dans lequel la couche de resine est une couche 
d'un film de resine (5) qui adhere sur au moins une surface de la couche de toile. 

3. Dispositif de changement de conduit d'air selon la revendication 1 , dans lequel la couche de resine est une couche 
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d'enduit de resine (8) impregn6e dans au moins une surface de la couche de toile (7). 

4. Dispositif de changement de conduit d'air selon la revendication 1 , dans lequel ia couche de resine comporte une 
couche d'un film de resine (5) qui adhere sur une surface de la couche de toile (7) , et une couche d'enduit de resine 

5 (8) impregnee dans I'autre surface de la couche de toile (7). 

5. Dispositif de changement de conduit d'air selon la revendication 1 , dans lequel la couche de resine est une couche 
d'un film de resine qui adhere sur les deux surfaces de la couche de toile, 

w 6. Dispositif de changement de conduit d'air selon la revendication 1, dans lequel la couche de toile (7) est formee 
d'une plurality de plis de tissus disposes dans une direction de coulissement et d'une plurality de trames disposers 
perpendiculairement aux plis de tissus qui se croisent les uns et les autres, et les trames sont plus fines que les 
plis de tissus. 

15 7. Dispositif de changement de conduit d'air selon ia revendication 1 , dans lequel la couche de toile (7) est formee 
d'une pluralite de plis de tissus disposes dans une direction de coulissement et d'une pluralite de trames disposees 
dans une direction d'un certain angle par rapport & la direction de coulissement, excepts d'un angle droit, les deux 
fils se croisant Tun et I'autre. 

20 8. Dispositif de changement de conduit d'air selon Tune des revendication 1 k 7 et 9, dans lequel un disinfectant est 
prevu k la surface de I'ecran. 
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Fig. 10 
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